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RESOLVING ADDRESS CONFKFLICTS FOR
MASTER-SLAVE COMMUNICATIONS OVER
A SINGLE-WIRE BUS BETWEEN A MASTER

CIRCUIT AND AT LEAST TWO SLAVL
CIRCUITS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the priority benefit of French
patent application Ser. No. 10/57734, filed on Sep. 27, 2010,

entitled “MASTER-SLAVE COMMUNICATION OVER A
SINGLE-WIRE BUS BETWEEN A MASTER CIRCUIT
AND AT LEAST TWO SLAVE CIRCUIT,” which is hereby
incorporated by reference to the maximum extent allowable
by law.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to electronic cir-
cuits and, more specifically, to the transmission of digital data
in a master-slave system. The present invention more specifi-
cally applies to communications over a so-called open-drain
or open-collector bus (according to the MOS or bipolar tech-
nology) and according to a protocol where the transmission
speed depends on the states of the transmitted bits.

The present invention for example applies to transmissions
over a single-wire bus conveying both data and a synchroni-
zation signal.

2. Discussion of the Related Art

In an open-drain (or open-collector) bus, the data conduc-
tor of the bus 1s, 1n the quiescent state, at a voltage different
from ground (generally, a positive voltage). The data are
coded and then transmitted by pulling of the bus to ground
according to a pre-established coding enabling the recetver to
decode the data.

Many communication protocols using an open-drain (or
open-collector) bus are known. Be they protocols over a
single-wire bus (for example, a protocol known as SWP) or
over a multi-wire bus (for example, 12C-type twin-wire pro-
tocols), when several slave circuits are connected to a same
bus and are capable of communicating with a same master
circuit, the master circuit should send over the bus an address
or an 1dentifier of the slave circuit enabling it to recognize
itsell and to respond. The other slave circuits which do not
recognize themselves with the address remain silent.

In usual systems, 1t 1s thus necessary for the master circuit
to know the addresses of the different slave circuits, short of
which several slave circuits may respond at the same time,
which makes the transmission impossible to be interpreted.

In a single-wire bus protocol, a single communication con-
ductor (1n addition to a common reference or ground) 1s used.
The signal transmitted over this bus 1s used both as a synchro-
nization and data signal (and possibly as a power supply bus
tor the recerver).

A limitation of such a protocol 1s that 1t generally uses a
single channel.

SUMMARY OF THE INVENTION

An embodiment overcomes all or part of the disadvantages
of known systems of communication over an open-drain (or

open-collector) bus.
Another embodiment enables slave circuits to identily
themselves for a master circuit.

10

15

20

25

30

35

40

45

50

55

60

65

2

Another embodiment provides a solution more specifically
intended for communication protocols 1n which bits are trans-

mitted over periods having a duration depending on the bit
state.

Another embodiment provides a solution enabling a simul-
taneous communication between a master circuit and two
slave circuits.

Another embodiment provides a dual-channel protocol
over a single-wire bus.

An embodiment provides a method of transmission over a
serial bus, between a master circuit and two slave circuaits,
wherein each slave circuit makes the transmission of a first
one of two binary states depend on the absence of a transmis-
s1on of the second binary state by the other slave circuit.

According to an embodiment, the two binary states are
coded by durations between two pulses for forcing the bus to
a level different from 1ts 1dle level.

According to an embodiment, a communication 1s initial-
1zed by the following steps:

the two slave circuits simultaneously transmit bits having
identical states of i1dentifiers associated therewith, a single
one of the slave circuits transmitting the bits having a differ-
ent state than the identifier of the other slave circuit;

the two slave circuits simultaneously transmit bits having
identical states of mnverses of these identifiers associated
therewith, a single one of the slave circuits transmitting bits
having a different state than the 1verse of 1dentifier of the
other slave circuit; and

cach slave circuit exploits the combinations present on the
bus to determine an order of communication between the two
circuits.

According to an embodiment, the master circuit triggers
the previous steps by the sending of a specific control signal
over the bus.

According to an embodiment, said control signal 1s pre-
ceded by the sending, by the master circuit, of an address
common to the two slave circuits.

According to an embodiment, each slave circuit deter-
mines a relation between its own 1dentifier and that of the
other slave circuit.

According to an embodiment, the relation between 1denti-
flers 1s an order relation.

According to an embodiment, each slave circuit transmits
to the master circuit an address concerning 1t, the transmis-
sion order being set by the relation between the respective
identifiers of the slave circuits.

According to an embodiment, each slave circuit transmaits
to the master circuit its 1dentifier as an address.

An embodiment provides an electronic circuit of transmis-
s10n over a serial bus.

An embodiment provides a master-slave transmission sys-
tem between a master and two slaves.

The foregoing and other objects, features, and advantages
will be discussed in detail 1n the following non-limiting
description of specific embodiments 1n connection with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 partially shows in the form of blocks two circuits
capable of communicating according to a master-slave pro-
tocol over a single-wire bus;

FIG. 2 1s a partial block diagram of a master-slave commu-
nication system according to an embodiment;

FIG. 3 1s a timing diagram 1llustrating a communication
protocol of the type to which the embodiment of FIG. 2
applies;
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FIGS. 4A, 4B, 4C, and 4D are timing diagrams enlarged
with respect to FIG. 3, illustrating an attempt of communica-
tion between several slaves and a same master in the system of
FIG. 2 with the protocol of FIG. 3;

FIGS.5A, 5B, 5C, and 5D are timing diagrams illustrating,
a communication between a master circuit and several slave
circuits in the system of FIG. 3;

FIG. 6 1s a functional block diagram illustrating steps
implemented to 1nitiate a communication between a master
circuit and several slave circuits 1n the system of FIG. 3;

FIGS.7A, 7B, 7C, and 7D are other timing diagrams illus-
trating the operation of the transmission system; and

FIGS. 8A, 8B, 8C, and 8D are other timing diagrams 1llus-
trating the operation of the transmission system.

DETAILED DESCRIPTION

The same elements have been designated with the same
reference numerals in the different drawings. For clarity, only
those steps and elements which are useful to the understand-
ing ol the discussed embodiments will be described. In par-
ticular, what use 1s made of the data 1n each of the communi-
cating circuits has not been detailed, the described
embodiments being compatible with current uses of such
data. Further, the coding of the signals to be transmitted by the
different communicating circuits has not been detailed either,
the present invention being here again compatible with usual
circuits for coding such signals.

FIG. 1 1s a partial block diagram of an embodiment of a
single-wire bus communication system. In the example of
FIG. 1, a circuit 1, arbitrarily considered as a master circuit, 1s
capable of communicating according to a single-wire proto-
col SW with a distant circuit 2. Circuits 1 and 2 are connected
by a wire 3 forming the single-wire bus and share the same
reference voltage (connection 4—ground GND).

Each circuit 1, 2 for example comprises a transmit circuit
(SEND) 12, respectively 22, and a receive circuit (DET) 14,
respectively 24. For a communication from circuit 1 to circuit
2, circuit 1 imposes a signal SM on the bus. For a communi-
cation from circuit 2 to circuit 1, circuit 2 imposes a signal SS
on the bus. The circuit which causes the transmission imposes
the clock on the bus. For simplification, signals SM and SS
have been schematized 1n FIG. 1 as respectively originating
from circuits 12 and 22 and it 1s considered that circuits 14
and 24 only see the state of the signal S present on the bus.
Further, circuits 1 and 2 comprise other elements, especially
for exploiting the transmitted signals. Independently from the
communication, master circuit 1 generally powers slave cir-
cuit 2 as 1illustrated 1n FIG. 1 where only the master circuit
receives a power supply voltage Vdd. Slave circuit 2 draws its
power supply from a regulation of signal S having its idle
level, generally 1mposed by circuit 1, at a high level VH.

In the 1dle state, wire 3 of the bus 1s at the high level. This
characterizes a so-called open-drain (or open-collector) bus,
where the bus 1s pulled to the power supply voltage and 1s then
forced to a lower state (in this example, the ground) by the
different communicating devices. The communication proto-
col sets different additional conditions 1n the transmission,
according to whether 1t concerns an address, data, a writing
into or a reading from the slave circuit, etc. In particular, an
address 1s generally provided when several slave circuits are
capable of being connected to the same bus. The transmission
rate 1s set by a clock signal at the rate of which the transmaitter
circuit modulates the amplitude of the signal present over the
bus. The 1dle level of the bus however remains set by the
master circuit.
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This system operates properly, provided for the master
circuit to be capable of addressing a single slave circuit at a
given time. Indeed, 11 1t 1s not, two slave circuits consider
themselves as addressed, which generates a contlict on the
bus.

Now, 1n certain applications, slave circuits are capable of
being connected to the bus while the master circuit does not
know their address.

An example of application relates to the case of electronic
devices 1 which two slave circuits are capable of being
connected to a same serial bus and should be accessible by a
master circuit. Such 1s the case, for example, for a system in
which several batteries for powering an electronic device are
capable of being connected to a same bus for authentication.

The present invention will be described hereafter by more
specifically referring to a single-wire bus. It should however
be noted that 1t more generally applies to any communication
between a master circuit and several slave circuits over a
serial bus of open-drain (or open-collector) type, wherein the
period of transmission of a bit 1s different according to the
state of this bat.

FIG. 2 schematically and partially shows a single-wire
serial bus 3 and 1ts connections to a master circuit 1 and to two
slave circuits 2 and 2'. Each circuit 1, 2, 2' comprises a switch
13, 23, or 23' grounding a terminal, respectively 15, 25 or 25',
intended to be connected to bus 3. Further, as already men-
tioned, conductor 3 1s, 1n the 1dle state, pulled to voltage Vdd,
for example, by a resistive element R. In practice, switches
13, 23, and 23" are most often made 1n the form of N-channel
MOS transistors, which 1s the reason why reference 1s made
to an open-drain (or open-collector) serial bus. Switch 13 of
master circuit 1 1s controlled by its transmission circuit 12
(not shown 1n FI1G. 2). Switches 23 and 23' of circuits 2 and 2'
are respectively controlled by transmaission circuits 22 and 22!
(SEND). As already illustrated 1n relation with FIG. 1, termi-
nals 25 and 25' are further connected to the input of detectors
24 and 24' (DET) enabling each slave circuit to decode the
signals present on the bus. The representation of FIG. 2 1s
partial and other circuits, 1n particular for processing trans-
mitted data and data to be transmitted, equip the master and
slave devices.

FIG. 3 1s a timing diagram 1illustrating the operation of an
open-drain (or open-collector) single-wire bus, in which the
communication speed depends on the respective states of the
transmitted bits. This drawing shows the signals over the bus
during a communication {frame.

As soon as the master circuit 1s turned on, said circuit
powers the bus (time ON) to a high level (close to power
supply voltage Vdd). The transmission 1s carried out by
switching the bus to the low level (turning-on of switches 13,
23, 23", preferably for short time periods. The selection of
short time periods according to this protocol aims at preserv-
ing the power supply of the slave circuits without requiring
capacitive elements having too high a value on the side of said
slave circuits.

When the master circuit intends to initiate a transmission,
it sets the bus to the low level to warn (wake up) the slave
circuit connected to the bus. The start pulse (S) 1s followed by
a platform at the high level which ends at the next low-level
pulse. This platform indicates a reference duration (tref)
which enables the slave circuit to parameterize a counter that
it contains and the respective durations representative of the
transmissions of Os and 1s which will follow. The transmis-
sion ol a bit at state 1 corresponds to maintaining the bus in the
high state for a first time period T1 between two pulses 1n the
low state. The transmission of a state O corresponds to main-
taining the bus in the high state for a different time period T0




US 8,874,816 B2

S

(shorter 1n the example of FIG. 3). The first byte generally
comprises seven address bits of the slave circuit that the
master circuit desires to address, followed by an 1nstruction
bit translating, for example, when it 1s at state 1, a request for
reading data from the slave circuit. Atthe end of each byte, the
master circuit deallocates the bus, which enables the slave
circuits to send an acknowledgement (Ack slave) by the trans-
mission of a bit representing a state 0. The end of a transmis-
s1on 1s detected by the absence of a high-level pulse for a time
period (timeout) longer than the reference duration. In the
example of F1G. 3 where the slave transmits data to the master
circuit, the master circuit sends an acknowledgement (Ack
master) at each end of a received byte.

To be able to communicate with the two slave circuits,
master circuit 1 needs to identily them to address them the
relevant {frames.

In the embodiment of FIG. 2, the two slave circuits 2 and 2
are assumed to share the same address and are thus not indi-
vidually identifiable by the master circuit when they are con-
nected to the bus. For example, they are two different batteries
which need to be authenticated by the master circuit. They
may also be other consumables of ink cartridge type con-
nected to a same bus. More generally, this embodiment
applies as soon as two slave circuits are capable of being
connected to the bus by being addressed by means of a same
address by the master circuit.

In a simplified embodiment where two slave circuits only
are connected to the bus, this amounts to being able to con-
nect, to this bus, two slave circuits with no address.

FIGS. 4A, 4B, 4C, and 4D are timing diagrams 1llustrating
what would occur by simultaneously addressing two slave
circuits with a same master circuit 1n the system of FIG. 2. To
simplily the representation of FIG. 4A to 4D, an alternative
protocol according to which the acknowledgement i1s not
present has been assumed. This changes nothing to the opera-
tion which 1s about to be described. If present, the acknowl-
edgement 1s simply interposed 1n the transmission.

FIG. 4A 1s an example of the shape of signal SM showing,
the last low-level pulse MP of a sending by the master (for
example, the last bit of a byte).

FIG. 4B illustrates an example of a response SS1 of the first
slave circuit, assuming the transmission of a 0 (pulse S1P—
“0” from slave 1).

FIG. 4C 1illustrates an example of a simultaneous response
SS2 of the first slave circuit, assuming the transmission of a 1
(pulse S2P—*1” from slave 2).

FI1G. 4D illustrates the result obtained on the bus (signal S)
and shows that the time interval between the two pulses S1P
and S2P results 1n an interpretation error of the master circuit.
Only when the two slave circuits respond with 1dentical mes-
sages can these be properly decoded by the master circuit.
According to the length of the time lag between a bit at state
1 and a bit at state O, this can either completely alter the
synchronization, or let believe to the master circuit that two
successive 0s have been transmitted, but in all cases, the
detection 1s altered.

FIGS.5A, 5B, 5C, and 5D are timing diagrams illustrating,
a first embodiment of a method for sharing a single-wire bus.
These drawings show examples of the respective shapes of
signal SM, of signals SS1 and S52, and of the resulting signal
S on the bus. As 1n the case of FIGS. 4A to 4D, a last pulse MP
(Last pulse from master), followed by a beginning of com-
munication by the slave circuits, 1s assumed, and the possible
acknowledgements have not been shown.

According to this embodiment, each slave circuit monitors
the bus before forcing 1t by a pulse originating from 1ts control
circuit. If one of the slave circuits sends a 0 on the bus (pulse
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S1P—“0” from slave 1, FIG. 5B), the circuit sends no pulse 1f
it must transmit a state 1 (Nothing from slave 2, FIG. 5C). On
the bus side, this results 1n a pulse indicative of a 0 only, which
1s thus interpretable and, especially, which does not disrupt
the synchronization.

I1 the two slave circuits must transmit a 0, they do not have
time to detect that the other one has already transmitted one,
and both circuits force the bus to 0. However, since it 1s a
simultaneous forcing, this causes no desynchronization and
no detection error.

Similarly, 11 both circuits should transmita 1, the forcing of
the bus, after duration T1, occurs at the same time and
respects the protocol.

Theresulting signal on bus S 1s not directly imnterpretable by
the master circuit. Indeed, on the one hand, the master circuit
does not know from which slave circuit the data originate. On
the other hand, it 1t reads a state 0, 1t does not know whether
the two slave circuits have transmitted the same state. Only 1
it reads a state 1 does 1t know that both circuits have trans-
mitted the same state.

To discriminate such an uncertainty, each slave circuit
transmits, after a data transmission (for example, after each
byte or group of bytes), the same data complemented to 1 (the
inverse of the states).

A logic decoding would enable the master circuit to know,
by pairs, the successive states of the transmitted bits. How-
ever, 1t remains unable to restore the words since 1t cannot
identily from which slave circuit each bit originates.

FIG. 6 1s a simplified flowchart illustrating a mode of
identification, by a master circuit, of two slave circuits shar-
ing the same address.

In a first optional step (block 41, SEND SA), master circuit
M sends over the bus the address corresponding to the two
slave circuits. This address (block 42, SA) present on the bus
1s detected by slave circuits S1 and S2, which wakes them up
(blocks 43 and 43', WUP) or activates them. In practice, this
address may correspond to that of a port of the bus to which
one or two slave circuits may be connected.

The master circuit then sends a control signal requesting an
identifier (block 44, GET UID).

In the simplified embodiment where only two slaves are
connected to the bus, steps 41 and 42 may be omitted and the
sending of control signal 44 wakes up the two slave circuits
connected to the bus.

Regarding the communication frame, the master circuit
initiates, as previously, a communication by means of a start
bit S, and then sends the address of the slave. The protocol
may here be modified with respect to a process such as
described in relation with FIG. 3, since the bit indicative of a
request for writing or reading data into and from the slave
circuit 1s not necessary for the identification phase. Prefer-
ably, the master circuit waits for an acknowledgement bit
even 1f 1t 1s not capable of identifying which of the slave
circuits has transmitted 1t. This at least informs 1t of the fact
that the slave circuits have had time to be activated. The
master circuit then sends control signal GET UID and detects
a corresponding acknowledgement, here again coming from
one or the other of or from both slave circuits.

Each circuit S1, S2 then attempts to send over the bus a
single identifier concerning 1t (block 45, UID1 and block 45',
UID2). This identifier 1s single in that it should enable to
distinguish the slave circuit from any other slave circuit
capable of being connected to the port accessible with address
AD. Such an identifier 1s for example stored 1n a non-volatile
memory on manufacturing of the slave circuit.

This sending 1s performed by respecting the rule estab-
lished 1n relation with FIGS. 5A to 5D, that 1s, a state 1 1s not
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transmitted 1f the other circuit has already transmitted a state
0. Regarding the bus, the sending of the two 1dentifiers trans-
lates as an AND-type combination of these identifiers.
Indeed, if the current bit of one of the 1dentifiers 1s at state 1
while the other one 1s at state O, the bus sees a 0. I the two bits
are at state 0, the bus sees a 0. If the two bits are at state 1, the
bus sees a 1. It should be noted that the assignment of a value
0 or 1 to the identifier bit with respect to the high or low
voltage 1s a convention, the combination performed on the bus
thus automatically amounting, according to the adopted con-
vention, to a logic AND or OR.

This bit-to-bit combination of the 1dentifiers 1s of no use for
the master circuit. It may however send an acknowledgement
bit (block 47, ACK). This enables, 1 need be, to synchronize
the transmission. However, each slave circuit receives com-
bination UID1*UID2 and stores 1it.

Then, each slave circuit S1 and S2 attempts to send (block
48 and 48'), still according to the same rule, mverse NUIDI1,
respectively NUID2, of 1ts identifier.

This results 1n a logic NOR-type (or NAND-type, accord-
ing to the coding) combination of the identifiers on the bus
(block 49, NUID1*NUID?2).

In the same way as for the transmission of the non-mnverted
identifiers, the master circuit may send an acknowledgement
(block 50, ACK).

Slave circuits 2 and 2' store the combination of the inverted
identifiers.

Each slave circuit, knowing its own i1dentifier, the combi-
nation of this identifier with the identifiers of the other slave
circuit, and the combination of the respective inverses of these

identifiers, decodes (block 51, DECOD UID2 and block 51°
DECOD UID1) the i1dentifier of the other slave circuit. The
master circuit still does not know either of the identifiers.
However, each slave circuit knows the 1dentifier of the other
one.

It 1s then possible to implement a rule of determination
(blocks 52 and 52', CHECK RULE) of the slave circuit to
which a given address 1s assigned, or more generally a com-
munication order between the two slave circuits.

In the example of FIG. 6, the communication protocol sets
arule according to which the slave circuit having the identifier
of smallest value (for example, circuit S1) first transmits 1ts
address (block 53, ADD1) to the master circuit. Slave circuit
S2 sets to a waiting mode (block 54, WAIT) to transmit 1ts
address (block 53', ADD2) to the master circuit. It for
example detects the acknowledgement of the first address by
the master circuit.

Accordingly, the master circuit successively recerves
address ADD1, that 1t stores (block 55, STORE ADD1), and

then address ADD?2, that it stores (block 56, STORE ADD2).
Once this imitialization phase has been carried out, the master
circuit 1s capable of sending messages, either to slave circuit
S1, or to slave circuit S2.

It will be ascertained that addresses ADD1 and ADD2 are
different from each other. For example, a dynamic assign-
ment based on an established convention 1s provided by tak-
ing the order between the UID i1dentifiers into account. The
addresses may also be sent by the master circuit and taken into
account by the slave circuits according to the established
convention.

According to another embodiment, the entire identifier
UID1 and UID2 1s transmitted to the master circuit. This
transmission may be carried out successively, or alternately,
one byte out of two, by each slave circuit towards the master
circuit.

According to an alternative embodiment, the identifier
bytes are successively and alternately sent by each slave. It
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may also be provided for the acknowledgement bit to be sent
by the slave circuits rather than by the master circuit. The
latter may, however, verily the individual behavior of each
slave circuit by verifying that at the end of each byte trans-
mission, an acknowledgement bit 1s actually present on the
bus.

According to still another example, the address simply
corresponds to a bit 0 or 1 since 1t 1s suilicient for the master
circuit to be capable of distinguishuing, at the sending of 1ts
frames, whether they are intended for one of the two slave
circuits. If other slave circuits are capable of being connected
to the bus, this additional bit completes address SA or
replaces one bit thereof.

The decoding by each of the slave circuits of the identifier
of the other one (blocks 51 and 51') may be performed at the
end of the reception of combinations 46 and 49 or, as a
variation, progressively 1f each slave circuit successively
transmits a byte of 1ts identifier and the same byte, inverted. In
this case, the decoding 1s faster.

According to another variation, the decoding 1s stopped as
soon as one bit differs 1n the identifiers transmitted by the
slave circuits. This 1s sufficient to apply a rule setting which of
the circuits first sends a response to the master circuit.

It may also be provided to alternate the transmission of the
identifiers and of their inverse, bit by bit. The necessary
storage space 1s thus decreased to a minimum.

According to still another variation, no address 1s transmiut-
ted to the master circuit and said circuit only communicates
with the two slave circuits 1n a determined order. The slave
circuits having mutually i1dentified themselves, each one 1s
capable, by being applied the shared rule, of knowing whether
the communication 1s or not intended for 1t.

To avoid a desynchronization of the circuits, especially 1n
the case where the time counters of the slave circuits are not
perfectly aligned, the time slot during which the receive cir-
cuits take mnto account a pulse as corresponding to a same
state preferably takes into account the maximum tolerances in
the time lags between the different counters.

FIGS. 7A, 7B, 7C, and 7D and FIGS. 8A, 8B, 8C, and 8D
are timing diagrams illustrating this adaptation of the time

slots of the detectors. These drawings are representations of
examples of signals similar to those of FIGS. SA to 5D.

In the example of FIGS. 7A to 7D, the pulses of state O of
the two slave circuits are slightly offset and overlap.

In the example of FIGS. 8 A to 8D, the pulses of state O of

the two slave circuits are sulliciently ofiset to be separated.

The slot 1n which state 0 1s taken into account 1s selected
according to the tolerances to be provided for the system.

Preferably, each master or slave circuit restarts or resets 1ts
time counter at the end of the last pulse of the detection slot
and not after 1ts own pulse generation, to avoid a progressive
desynchronmization.

Various embodiments have been described, various alter-
ations and modifications will occur to those skilled 1n the art.
In particular, the practical implementation of the present
invention 1s within the abilities of those skilled in the art based
on the functional description given hereabove and by using
programmable circuits which are usual per se.

Such alterations, modifications, and improvements are
intended to be part of this disclosure, and are intended to be
within the spirit and the scope of the present mvention.
Accordingly, the foregoing description 1s by way of example
only and 1s not intended to be limiting. The present invention
1s limited only as defined in the following claims and the
equivalents thereto.
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What 1s claimed 1s:

1. A method of transmission over a serial bus, between a
master circuit and two slave circuits, wherein each slave
circuit makes the transmission of a first one of two binary
states depend on the absence of a transmission of the second
binary state by the other slave circuit and will not transmit the
second binary state 1f the first binary state 1s being transmit-
ted.

2. The method of claim 1, wherein the two binary states are
coded by durations between two pulses for forcing the bus to
a level different from 1ts 1dle level.

3. The method of claim 1, wherein a communication 1s
initialized by the following steps:

the two slave circuits simultaneously transmit bits having

identical states of i1dentifiers associated therewith, a
single one of the slave circuits transmitting the bits hav-
ing a different state than the 1dentifier of the other slave
circuit;

the two slave circuits simultaneously transmit bits having

identical states of inverses of these identifiers associated
therewith, a single one of the slave circuits transmitting,
the bits having a different state than the inverse of the
identifier of the other slave circuit; and

cach slave circuit exploits the combinations present on the

bus to determine an order of communication between
the two circuits.

4. The method of claim 1, wherein each slave circuit deter-
mines a relation between its own 1dentifier and that of the
other slave circuit.

5. The method of claim 1, wherein each slave circuit trans-
mits to the master circuit an address concerning 1t, the trans-
mission order being set by the relation between the respective
identifiers of the slave circuits.

6. The method of claim 1, wherein each slave circuit trans-
mits to the master circuit 1ts 1identifier as an address.

7. An electronic circuit of transmission over a serial bus,
comprising means capable of implementing the method of
claim 1.

8. The method of claim 1, wherein the two slave circuits
restart or reset their time counters at the end of a last pulse in
a detection slot detected on the serial bus.

9. The method of claim 3, wherein the master circuit trig-
gers the steps of transmitting identifiers and transmitting
inverses of the identifiers by the sending of a specific control
signal over the bus.

10. The method of claim 3, wherein said control signal 1s
preceded by the sending, by the master circuit, of an address
common to the two slave circuits.

11. The method of claim 4, wherein the relation between
the 1dentifiers 1s an order relation.

12. A master-slave transmission system between a master
and two slaves, comprising circuits of claim 7.

13. A method for communicating over a serial bus between
a master circuit and a first slave circuit, the method compris-
ng:

receiving, by the first slave circuit, a control signal from the

master circuit;

responsive to recerving the control signal, listening, by the

first slave circuit, for a first binary state currently trans-
mitted on the serial bus;

transmitting, by the first slave circuit, a second binary state

if the first binary state has not been transmitted on the
serial bus; and

not transmitting the second binary state 11 the first binary

state has been transmitted on the serial bus.
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14. The method of claim 13, further comprising transmit-
ting, by the first slave circuit, the second binary state if the
second binary state has been transmitted on the serial bus.

15. The method of claim 13, further comprising transmit-
ting, by the first slave circuit, no signal if the first binary state
has been transmitted on the serial bus.

16. The method of claim 13, wherein the first and second
binary states are coded by time durations between two pulses
on the serial bus that each temporarily force the bus to a level
different from 1its 1dle level.

17. The method of claim 13, further comprising receiving,
by the first slave circuit, an address of the first slave circuit
from the master circuit prior to receiving the control signal.

18. The method of claim 13, further comprising:

transmitting, by the first slave circuit, an identifier code for

the first slave circuait;

recording a first transmitted code;

transmitting, by the first slave circuit, an verse of the

identifier code for the first slave circuit;

recording a second transmitted code; and

determining, by the first slave circuit, a second identifier

code for a second slave circuit based upon the first trans-
mitted code, the second transmitted code, and the i1den-
tifier code for the first slave circuait.

19. The method of claim 13, further comprising restarting,
or resetting, by the first slave circuit, a time counter at the end
ol a last pulse 1n a detection slot detected on the serial bus.

20. The method of claim 18, further comprising determin-
ing, by the first slave circuit, an order between the first slave
circuit and the second slave circuit for communicating with
the master circuit.

21. The method of claim 20, further comprising transmit-
ting, by the first slave circuit and after determining the order,
an address of the first slave circuit to the master circuit.

22. The method of claim 20, further comprising transmit-
ting, by the first slave circuit and after determining the order,
the 1dentifier of the first slave circuit as an address of the first
slave circuit to the master circuit.

23. The method of claim 20, further comprising checking a
rule that establishes the order of communication between the

first slave circuit and the second slave circuit.

24. A first slave circuit configured to communicate with a
master circuit over a serial bus, the first slave circuit compris-
ng:

a transmit circuit coupled to the serial bus; and

a recerve circult coupled to the serial bus, wherein the first

slave circuit 1s further configured to:

recerve a control signal from the master circuit;

listen, using the receive circuit, for a first binary state

currently transmitted on the serial bus;

transmit, using the transmit circuit, a second binary state 1f

the first binary state has not been transmitted on the
serial bus; and

not transmit the second binary state 11 the first binary state

has been transmitted on the serial bus.

25. The first slave circuit of claim 24, wherein the first slave
circuit 1s further configured to transmit the second binary
state 11 the second binary state has been transmitted on the
serial bus.

26. The first slave circuit of claim 24, wherein the first slave
circuit 1s further configured to transmit no signal 1f the first
binary state has been transmitted on the serial bus.

27. The first slave circuit of claim 24, wherein the transmit
circuit comprises a transistor with a current carrying terminal
coupled to the serial bus.
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28. The first slave circuit of claim 24, wherein the first slave
circuit 1s configured to:
transmit the first binary state according to a first time dura-
tion between two pulses imposed on the serial bus that
cach temporarily force the bus to a level different from
its 1dle level; and

transmit the second binary state according to a second time
duration between two pulses imposed on the senal bus

that each temporarly force the bus to a level different
from 1ts 1dle level.

29. The first slave circuit of claim 24, further comprising a
time counter, wherein the first slave circuit 1s turther config-
ured to restart or reset the time counter at the end of a last
pulse 1n a detection slot detected on the senal bus.

30. The first slave circuit of claim 24, wherein, responsive
to recerving the control signal, the first slave circuit 1s con-
figured to:

transmit a first identifier code for the first slave circuit;

record a first transmitted code;:
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transmit an mverse of the first identifier code for the first

slave circuait;

record a second transmitted code; and

determine a second 1dentifier code for a second slave cir-

cuit based upon the first transmitted code, the second
transmitted code, and the first identifier code for the first
slave circuit.

31. The first slave circuit of claim 30, wherein the first slave
circuit 1s configured to determine an order between the first
slave circuit and the second slave circuit for communicating
with the master circuit.

32. The first slave circuit of claim 30, wherein the first slave
circuit 1s configured to transmit, after determining the order,
an address of the first slave circuit to the master circuit.

33. The first slave circuit of claim 30, wherein the first slave
circuit 1s configured to transmit, after determining the order,
the first 1dentifier as an address of the first slave circuit to the
master circuit.
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